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SNA腩System of National Accounts腪₍醖꾌澍쾌皎媓鶌皂겂랂?즏肋銂뎂
趑跛鍉苈諮辀腂1952 鑎苉趑跛顁趇芪鋱躦芵芽腩 腵讌 SNA腶 腁52SNA 苈芢芵 53SNA腪 腂
芻苌觼鋹铅芪 1968 鑎苉鋱躦芳苪芽腩 腵遖 SNA腶 腁68SNA腪 腂跅遖苌 SNA 苍腁1993 鑎




鎝豶腩 腷趑隯豯跏豶蹚鑎闱腸 腁 腷蹬钼諺趑隯辊鎾鎝豶醬闱腸鎙腪苌花苆苰趑隯豯跏豶蹚苈
芢芵 SNA 苆賄苔花苆芪芠苩腂芿苈苝苉苭芪趑苌趑隯誨鋨鎝豶苍腁78 鑎苦苨遖 SNA 辀
讒腁00 鑎苦苨 93SNA 辀讒腂66 鑎裈赾苌趑隯辊鎾鎝豶苍腁讌 SNA 苆賄苎苪苩花苆苠
芠苩芪腁讌 SNA 苅苍苈芭腁OEEC 苌镗辀里豮苉辀讒芵芽苠苌苅芠苁芽腂 







苉鍠鉂芳苪苄芢苩镋靶芪芠苩腂 腪SEEA腩SNA Satellite System for Integrated 
Environmental and Economic Accounting腪 苅苍腁 荒荁腅莂荦莅腛莋闻躮芪跌靰芳苪腁
荒荁苆芵苄苌 93SNA 銆邕苉野进铍裍苢镝覿苉論芷苩莂荦莅腛莋芪苂芯芭苭芦苧苪苩腂





艷芉 芷苗苄苌 x芉苌轗趇腂 腵負貴腩荇莓荞荃荧莋莁莓荧腪 腶 腂 
c( )₍䖃咁它犃墂첃碃亃枃讂손ꮃ碃亃枃讂즕쾊랂랂疓손ꮊ횐钁 腂  3
f芉( )₌슐 芉芪腁芻苌跠腅荔腛荲荘苌鏁邫荸荎荧莋芩苧腵譀鑜腶苌荸荎荧莋苰野覞芳芹
苩腵鞘靰論邔腶 腂賂遬芉芪軀跛苉赳苈芢芤苩跠苌鞘靰荰荞腛莓苰钽襦芷苩腂 
艥芉膁賂遬芉芪軀跛苉酉釰观鑜苈鞘靰論邔 f芉( )苌轗趇腂 













芷苩腂 腵閟躃腶 腩well-being腪苆苍腁苐苆苌芠苨芳苜苌镝覿苅芠苩腂 
艰芉膁腯b芉|芠苩 f芉( )膸艥芉苆芠苩 x芉膸艷芉苉野芵苄 b芉膁f芉(c(x芉))腰†賂遬 芉苌腵荐
荃荰荲莊荥荂腛腶 腩capabilities腁 郶距鑜韍腪 腂 跠苌鏁邫苰譀鑜苉闏誷芷苩賂遬鍉鏁銥艥芉苆跠
苉野芷苩負貴艷芉芪非芦苧苪芽苠苆苅賂遬芉芪譀鑜苌酉釰苉論芵苄苠苂躩青鍸腂 腵邶芫闻苌












  ij QQ ⊆  
花花苅腁釦 i 邢釣苦苨釦芊邢釣芪賣邢釣苅芠苩腂 
 
艓腄閨韊誨鋨腩physical accounts腪 腁觝閼誨鋨腩monetary accounts腪苌酯闻芪色艤艤艠苉
諜苜苪苄芢苩 
腷誨鋨腸苌躝苂韍苍腁鎝豶苌邮趇邫苰苂苋苉詭鑆芵苈芪苧荦腛荞苰鉾郏芵苄芢芭顧酧




鍉貋顟苉躊苧苈芢腁苆芢芤諫貯苰钺芤腶 腩腷SEEA 蹢鋨荮莓荨荵荢荎腸25 鉩腪芵腁邭跴
豠邬蹸覇荦腛荞苆芵苄苍腁觝閼镝覿苍镳观貇苅芠苩腂 
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  −−  
  + 
   −− −    ⇒    ++
    − ±±   
 
 
















††荒荘荧荒腛荙荨苌詧釥         ₃劃荧荻腛莓苌詧釥  
††苆芵苄苌譁醮諂讫铯靰††₂욂떂쒂첋䆑꺊슋ꮔ  
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technology  苌鎱鏼苉苦苩諂讫被覻陨蹾跴苰軀赳芷苩花苆腂 
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United Nations腩1993腪 Handbook  of  National  Accounting  Integrated Environmental 
and Economic Accounting Interim Version 腄腩 Sales No. E.93. XVII.12 
ST/ESA/STAT/SER.F/61,  降雳腷趑隯豯跏豶蹚荮莓荨荵荢荎  諂讫腅豯跏鎝趇誨鋨腸豯跏諩
触銡豯跏貤讆辊趑隯辊鎾閔腁1995 鑎艒貎腂 腪 
跬諔裭静腵苭芪趑苉芨芯苩諂讫腅豯跏鎝趇誨鋨苌詊钭苆芻苌觛釨腶 腷郪轃豯跏詷顟轗腸釦 31
說釦 3 趆腁1997 鑎 3 貎腂 
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₍腩 2001 鑎腪12 貎腁腵鎌讞釥譃覘郵賶詑酩迗腶腩釦 1 躟鋱酩腪苌遒鞝芪腁鎌讞鉮闻跙
钻辊苅貋遒芵芽腂 
₂놂첑榏힂춁䆓貋麓玓??厈즋辏媂랂媖꾂 518 隼腩釦 1 躟鋱酩 102 隼腪芪腁躩鎮
軔芩苧苌鑲软荋荘芪貴裶苅譃談蹸芺英芻芭苈苇苌賄譺諭豮躾誳苉鳫誳芵芽苆芵苄腁躩鎮軔
莁腛荊腛7 軐腁 鎹顈談鞝軒苅芠苩趑腅鎌讞鍳腅軱鍳趂醬鎹顈賶鉣腁 賶詑譋邧負賀軒苅芠苩趑腅
鎌讞鍳苉野芵苄腁醹詑钅辞腩豶雱 120 覭襾腃釦艐躟閪苍雱 22 覭襾腪芨苦苑鑲软趷芵蹾苟苰
邿讁芵芽苠苌苅芠苩腂1996 鑎 5 貎苉釦 1 躟鋱酩芪苈芳苪腁芻苌賣腁釦 4 躟鋱酩苉苜苅芢芽

















                                            
1  陻赥苍腁邅鉊靭裪 [1997]苰荸腛荘苆芵苄腁芻苌隢邮鞝苅镳邳詭苈閔閪苰轃邳芷苩苆苆苠苉腁遖芽苈赬蹀
苰軡誱鋇见芵苄苜苆苟芽苠苌苅芠苩腂 





















                                            






















































































                                            
4  花苌貤讆苅苍腁釥譃覘郵苉論顁芷苩铯靰苌銆苉腁隝邫賄譺諭豮躾誳腁裪蹟覻鉙酦覘郵苉譎裶芷苩譽邫躾
誳腁蹟邫襊苉苦苩遘韑铭詑苈苇苍諜苜苪苄芢苈芢腂醼苌芢芭苂芩苌貤讆苉苦苪苎腁花苪苧苰諜苞釥譃覘郵





























ₑ붓掂?  [1993]苍腁酓趑苌荽荃荊腛腩躩视靰迦靰軔腪苌 10膓芪賶认賰鋊腩鍓鎹苆药荘腪
苉荖荴荧芵芽苆覼鋨芵芽苆芫腁芻苪苉苦苁苄郟雱芳苪苩铯靰苆芵苄腁荇荬莋荍腛迁铯腁鏱
蹟覻鉙酦苌辈鞝铯腁賰鋊轡釘苈苇苅苌裢躸躞諔腁镋靶鍹鉮雊郏腁賰鋊躖賌苈苇苰貟鎢芵芽
貋觊腁躩鎮軔賰鋊苌軐觯鍉铯靰苰鑎諔 17 銛 7269 覭襾腁荽荃荊腛腩躩视靰躩鎮軔腪1 釤鎖芽










                                            
5  芽苆芦苎腁襆釲[1974]芨苦苑趡雬苙芩 [1979]苰蹑迆腂 
6  European Commission [1995]腁Maddison et al. [1996]腁ECMT [1998]腁INFRAS/IWW [2000]苈苇苰蹑迆腂 
镜艑腀鏺陻苉芨芯苩躩鎮軔賰鋊苌軐觯鍉铯靰苌躎蹚韡 腫鉐裊㪉궉纁
趂裊還豶 銆裊還豶 鋡裊還豶
蝀釥譃覘郵腩貒赎襥访腪 117,361 82,804 50,041
蝁鉮讅覷鉧覻 180,383 22,625 559
蝂醛覹 85,070 58,202 21,981
蝃賰鋊躖賌腩蹸閥芢闛貯鞿苍趷芵裸芭腪 50,168 50,168 50,168
蝄鎹顈邮铵铯腩躩鎮軔莆腛荕腛苉苦苩
腀腀腀腀腀腀腀ₔ鉓閪腪 50,706 50,706 50,706
蝅賰鋊趬蹇腩躞諔醹躸腪 120,000 60,000 24,000
豶 603,688 324,505 197,455
软辊腪饚蹒腅諝陻⁛㈰〱苦苨跬邬腂  15





















苄腶 腩1976 鑎 3 貎腪 苍腁 覘郵軒芪閉鉓芷苗芫铯靰苌铍裍苉苂芢苄腁 躟苌苦芤苉轱苗苄芢苩腂 








苅軀酈鍉苉还难芳苪腁醼苌 OECD 见隿趑苉芨芢苄苠腁1980 鑎釣裈赾腁鏺陻苆鎯靬苌闻購邫
苰苠苁芽 PPP 苌钭鍗芪販苧苪苩腂 費距趑跛鍉苉鑆鉭芳苪苄芢苩 PPP 苍腁 OECD 苌鎖辉苌 PPP













































苉苍腁迣譌苌 5 軒腩苈芢芵苍 4 軒腪芪认鎯苅覘郵赳裗苰邬鞧芳芹苄芢苩苌苅芠苨腁苜芽腁











































3)迣譌 1) 腅 2)芩苧腁 躩鎮軔苌襞鍝苍閡蹇芩苂趢鏯苅腁 陻鞈芻苪苉苍趂鍸苈譚轰苰靶芷苩腂
苉苠芩芩苭苧芸腁 鍓鎹苢赱诳譀苌迪趇苆裙苈苨腁 躩鎮軔襞鍝軒苍裪閔苌迪趇苰辜芢苄




















                                            
9  花苌觓辊苌譌轱苍腁邙鍣 [1991],  pp27-36 苉醽芭苰閉苁苄芢苩腂 
10  觟讎 4 钼邢證腩1970 鑎腠1999 鑎鍸腪苉苭芽苁苄腁釥鍳蹳閔腩6 釥鍳镻貧腪苖苍腁鏺陻苉芨芯苩躩鎮軔賰
鋊苌 30膓腠38膓腩迦靰軔韞腆31膓腠38膓腃觝閨軔韞腆30膓腠39膓腪芪轗銆芵苄芢苩腂襞靁迈釥遢誯陛腩襞






































































15  1973 鑎苉邧鋨芳苪芽腵賶詑貒赎铭詑闢辞陀腶苉諮苃芫腁賶詑貴裶軒苌閉鉓苉苦苨貒赎铭詑軒苉野芵韃
靻铯苢迡詑闢辞铯鎙苌讋镴苰赳芤邧鍸腂釥譃覘郵苉苦苩貒赎铭詑苌迪趇腁蹷鋨鉮裦鏠(41 鉮裦)苉讏轚苜芽
苍诎隱芷苩蹷鋨躾镡腩譃談蹸芺英芻芭鎙腪苌誳軒苉野芵苄腁遒趸腅鑆鋨苌迣腁讋镴芪赳苭苪苩腂闢辞讋镴
鎙苌跠貹苌 8 誄苍酓趑苌裪鋨譋雍裈迣苌苎芢覌钭邶蹻郝談鞝軒芩苧銥軻芳苪腩覘郵閉觗韊閊觛诠腪腁2 誄苍
躩鎮軔轤韊郅軻芩苧芠苄苧苪苄芢苩腂芽芾芵腁1987 鑎苌陀觼邳苉苦苨鉮裦蹷鋨芪芷苗苄觰辜芳苪腁1988 鑎
4 貎裈赾腁芠苧芽苈釥譃覘郵賶詑誳軒苌鑆鋨芪釅芿郘苧苪芽腂費距邶醶芷苩鑆鋨誳軒苍酓趑苅雱 7 障遬腂   21
膃蹑赬閶貣膄 
腅₍ꆖ릔ꪘ妁䖉ꪖ玏䞕  [1979]:腷費釣躩鎮軔賰鋊顟腸鎌讞釥詷软铅觯 
腅₉䚑侕  [1974]:腷躩鎮軔苌軐觯鍉铯靰腸諢鑧辑鍘腩諢鑧遖辑 890腪 
腅₎쒓掓뾉熁䖉榈榁䖐薒䪗消튒  [1995]:腷荎莋荽裋醶軐觯腸軀讳软铅 
腅ₐ馓掑  [1991]:腷遬苉苆苁苄荎莋荽苆苍覽芩腸釥貎辑鍘 
腅ₑ붓掐뎁䖏겎劓侁䖍 裤鍏腅鎡裤貛鉪 [1993]:腵躩鎮軔芩苧賶认賰鋊苖苌荖荴荧苉苦苩
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腅ₒ蚉鮌冑캍劋掉 铯靰閉鉓閔觯鎚遜 [1976]:腵賶詑苉論芷苩铯靰閉鉓苌趡賣苌芠苨
闻苉苂芢苄腶腩辺顡 51 鑎 3 貎 10 鏺腪 
腅₎鮐벏犈  [1983]:腵賶詑腅諂讫離釨苖苌裪躋詰腜芢苭苤苩軐觯鍉铯靰顟苌铡钻苆跄赜
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1  襂芳苪芽迮闱腃襂芳苪芽赳鎮苉論芷苩鞝顟苍腃豟雱鞝顟腩contract theory腪苆賄苎苪苩腄花苌豟雱鞝顟苉
論芷苩蹑赬閶貣苆芵苄苍腃Kreps[11;part蝗], Macho-Stadler and Perez-Castrillo[17], Mas-Colell, Whinston and 



























譋鋨芳苪苄芢苩腩釦 25 述芩苧釦 31 述腪 腄跅苠轤芢苌芪腃隳讖观襣识腃隳讖观闏赘腃躖识鋢
蹾隽韟裡钽腃酛鉵隽韟裡钽鎙苅芠苩腄 
镳陀鎊諼苉野芷苩赳邭苌賶躮鍉野覞苍 19 述苌 5 苉譋鋨芳苪苩酛鉵隽韟苅芠苩腄花苪苍镳
                                                  













































釥芵苄芢苩花苆芪蹦芦苩腄 苂苜苨腃 镳陀鎊諼芪辬賻覻芵苄芢苩花苆苰躦芵苄芢苩苆芢芦苩腄 
 





























芽苨苌鎊諼韊芪 10t 裈迣苌躖裄苰轗豶野进苆芵芽腄 腩芽芾芵鏁闊談鞝蹙识鑰諼閨苰諜苞躖裄苉苂芢苄苍腃鎊
諼韊 10t 隢隞苰諜苟腃酓苄苌躖裄苰轗豶野进苆芵芽腄 
软辊腆諂讫迈腵蹙识鑰諼閨苌镳陀鎊諼腩閽邬 11 鑎鍸腪苉苂芢苄腶 腃2001 鑎 8 貎 
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镜 2 苍腃閽邬 11 鑎鍸苉芨芯苩镳陀鎊諼芳苪芽蹙识鑰諼閨苌軭韞苰躦芵苄芢苩腄貏邔苉芨
芢苄苠韊苉芨芢苄苠貚郝鑰諼閨腩芪苪芫韞腃雘芭芸腃芻苌醼貚郝鑰諼閨腪芪部苟苩誄趇苍
雱 7 誄苰部苟腃袳鍼鍉苉醽芢花苆芪苭芩苩腄 
 
镜 1腆镳陀鎊諼軀赳軒苌鏠雳腩閽邬 11 鑎鍸腆鎊諼貏邔芨苦苑鎊諼韊腪 
  鎊諼貏邔  鎊諼韊 1 貏芠芽苨鎊諼韊
  貏 % %(銍) 荧莓 % %(銍) 荧莓
鑲软躖识軒  619 59% 75% 96,509.4 22% 35% 155.9
隳讖观识軒  108 10% 13% 105,893.6 24% 39% 980.5
讖观辈鞝识軒  87 8% 11% 53,725.0 12% 20% 617.5
閡邔  14 1% 2% 17,700.0 4% 6% 1264.3
鎊諼軒镳难  221 21% - 159,464.6 37% - 721.6
趇豶  1,049 100% 100% 433,292.5 100% 100% 413.1
銍腆花苌邔躚苍鎊諼軒镳难苰辜芢芽苠苌苅芠苩腄 
软辊腆諂讫迈腵蹙识鑰諼閨苌镳陀鎊諼腩閽邬 11 鑎鍸腪苉苂芢苄腶 腃2001 鑎 8 貎腃苦苨跬邬 
 
镜 2腆镳陀鎊諼芳苪芽蹙识鑰諼閨苌軭韞腩貏邔芨苦苑韊腆閽邬 11 鑎鍸腪 
貏邔  韊 
  貏  %  荧莓  % 
芪苪芫韞  440 41.9% 107729.6 24.9%
雘芭芸  269 25.6% 108233.3 25.0%
芻苌醼貚郝鑰諼閨  40 3.8% 88034.9 20.3%
鑰荶莉荘荠荢荎韞  110 10.5% 76961.4 17.8%
诠醮芭芸  34 3.2% 7925.6 1.8%
鑒芦詫  35 3.3% 9458.9 2.2%
覘鍄  24 2.3% 13932 3.2%
鎮閨苌閳鑁  13 1.2%    
鎮遁閨邫蹣鿔  22 2.1% 2050.5 0.5%
鑰電  40 . 4 %    
荋莉荘腅鎩躥諭芭芸  18 1.7% 2582.8 0.6%
鏁談蹙鑰  17 1.6%    
芻苌醼蹙识鑰諼閨  23 2.2% 16383.6 3.8%
趇豶  1049 100.0% 433292.6 100.0%
銍腆鎊諼韊苉芨芯苩鎮閨苌閳鑁腃鑰電腃鏁鋨蹙鑰苍芻苌醼苌鑰諼閨苉諜苜苪苩腄 






迪辊  趁郬貧鍹辯銬腄陌鎇醍趇諏賵詊钭苌辊靌镾鉮鏠腄 












鎊諼韊  雱 50 障荧莓   
 
荪荢荜腛躖貏腩镳陀靁软腪 
迪辊  荴荂莊荳莓 








鑲软躖识軒  裣韃譀論 
鎊諼韊  雱 2200 荧莓   
 
鏖觪裡陀铀鏼躖貏腩諮辀裡钽腪 







銷雬貧苈苇 7 貧苌识軒 13 軐 
論非軒 
鑲软躖识軒腩鑲软軒腪  躩躡里苈苇腄 
















閪苌苙芩腃 裣韃豮鑰諼閨苈苇苌鏁闊談鞝蹙识鑰諼閨苌軻轗 腅 襞铀腃
銆諔辈閪腩迄議腪苈苇閝赌芢讖观苰軳芯苄芢苩腄 










鎊諼軒  鎊諼閨  裏釵軒  铵赬 
貚郝识軒  雘芭芸苈苇    蹣鍹苆迌芵腃 醢邬鉮苉鎊
諼 
蹣鍹辈閪识軒  荒莓荎莊腛荧闐  视覮觰里识軒腃 蹙鑰辈鞝
识軒 
隳讖观隄苟鞧苄辈閪 
陜韍鉣酧裵  雘芭芸苈苇  銆諔辈鞝识軒苈苇腄  隳讖观隄苟鞧苄辈閪 
陜韍鉣酧裵  鑰荶莉荘荠荢荎苈苇    隳讖观辈閪迪苰郝鉵 
莊荔荃荎莋识軒  閔镩軦苨詏芵賣苌鑰视
鍤邻镩 
  貧鞧賶覀鏠苉鎊諼 
軻轗襞铀识軒    觟迨重郏腄諮辀裡钽腄 
躩鎮軔襞鍝軨苧  鑰迴  视覮觰里识軒苧   
貚郝识軒  貚郝鑰跞    隳讖观苅躩軐辈閪苆迌
芵苄雬迄芫苌芤芦鎊諼 
陜韍鉣酧裵  貚郝鑰跞  视覮觰里识軒苧  隳讖观辈閪迪 
视覮觰里识軒  荖莅莌荢荟腛荟荘荧苈
苇 
  鑟鉮苉鎊諼 
貚跞识軒  雘芭芸苈苇    雬詏迄議 
荞荎荖腛襞鍝軨  鑰视鍤 1 釤    
荟莓荶襞鍝軨  荒莓荎莊腛荧闐    隳讖观辈閪迪 
鍹貚识軒  雘芭芸苈苇    隳讖观辈閪腃迄議腄 
视覮觰里识軒  雘芭芸    雬詏迄議 
貧蹙识鑰諼閨讦觯觯銷  荒莓荎莊腛荧闐苈苇    裪铊鑰諼閨辈鞝迪苉镳
陀鎊諼 
隳讖观识軒  覘鍄  荋荜莊莓荘荞莓荨苈苇  賶认覺邅鎹苉鎊諼 
讖观识軒  雘芭芸腃躆芭芸    蹒韑 
觯軐裵腃軻轗襞铀识軒腃
趻鞘铌钄识 
鞰蹟荳荢荠    镸蹭蹒顛 




































                                                  

































                                                                                                                                                  
4  荾莓荠觰里苆貾苭苪苩腄 
5  陫醺[39][40]蹑迆 
6  賺邶迈苍腃鋊鉭腵貚郝赈躖芩苧邶芶苩蹙识鑰諼閨苌辈鞝苉豗苩鞯裓躖趀腶 腩襱蹙 82 趆腆1994 鑎 8 貎 31 鏺
镴腪苉苦苁苄腃赈躖苌貳邿芯识軒芪覺邿苰蹧芤苆腃覺邿识軒苠鑲软躖识軒苆芵芽腄  

































镜 3腆蹙识鑰諼閨镳陀鎊諼躖铆苌鎮譀闊貟讓迳讵腩貏邔腆閽邬 11 鑎鍸腪 
  貏  % 
蝀辈鞝豯铯郟雱  418 78%
蝁跅辉芩苧镳陀鎊諼苰諩遽  71 13%
蝂辈鞝迪芪覓闻  51 %
蝃芻苌醼  41 8%
趇豶  535 100%
銍腆貏邔苍陀韟裡钽苌邔苰裓隡芷苩腄韡芦苎腃1 苂苌躖貏苅苠腃諮辀裡钽 1 貏腃镳陀鎊諼 1 貏苰諜苞苆芢
芤花苆芪芠苩腄 


























































































































苜苅雬迄芫苢隄苟鞧苄苈苇镳陀鎊諼苰赳芤辈鞝闻陀苆芷苩腄 d j苰裏釵韊 x 苌辈鞝跬识苉靶芷
苩鉐裊芠芽苨苌铯靰 腩軨諔腪 苆芵腃 g j = 苰鍋邳辈鞝腃 b j = 苰镳陀鎊諼苉芩芩苩铯靰苆芷苩腄




鏁鋨芳苪腃镳陀鎊諼苌郓鑃苰觛芳苪苩詭鞦腩钭詯莊荘荎腪苰 ) 1 , 0 ( ∈ r 苆芷苩腄花苌莊荘荎
苍辈鞝识軒苌軥諏鍉苈苠苌苅芠苩腄裈迣芩苧腃鍋邳辈鞝芷苩迪趇苉苍 g d 腃镳陀鎊諼苰芷苩
迪趇苉苍 rs db + 苌鉐裊芠芽苨铯靰芪芩芩苩腄 
鑲软躖识軒芪軦裸苰芷苩辈鞝识軒苉苍 2 苂苌荞荃荶芪醶距芷苩腄 G 荞荃荶苍鍋邳辈鞝赳鎮
苰酉釰芷苩軒苅芠苨腃 B 荞荃荶苍镳陀鎊諼赳鎮苰酉釰芷苩軒苅芠苩腄 苇芿苧苠芻苪芼苪苌辈
鞝闻陀芪芻苪芼苪苉苆苁苄趇鞝鍉苅芠苩苆赬芦腃荲荗荬荘苰赳苁苄芢苩腄苦苁苄腃荞荃荶
苌裡芢芪邶芶苩苌苍腃 钭詯莊荘荎苉野芷苩赬芦闻苌裡芢苆酺鋨芷苩花苆芪苅芫苩腄 G 荞荃荶
苍腃芻苌钭詯莊荘荎 G r 芪铤該鍉趂芭腃 s r d d G b g + < 苆赬芦苩芽苟腃鍋邳辈鞝苰酉釰芷苩腄
譴苉 B 荞荃荶苍腃芻苌莊荘荎 B r 苰鋡芭酺鋨芵腃镳陀鎊諼苌苙芤芪趇鞝鍉苅芠苩苆芷苩
腩 s r d d B b g + > 腪 腄 G 荞荃荶苌鉐裊芠芽苨铯靰苰 ) ( g G d c = 腃 B 荞荃荶苌芻苪苰 ) ( s r d c B b B + =
苆芷苪苎腃 B G c c > 苆苈苩腄  
裈迣芩苧腃辈鞝识軒苌鞘辁論邔苍(2.1)苌苦芤苉芠苧苭芷花苆芪苅芫苩腄 
 
B G i x c w w x U i i ,     , ) , ( = − =   (2.1)
 
裪闻腃鑲软躖识軒苍腃芻苌躖识誈鎮芩苧 b(x)苌鞘辁苰鎾苩苆芷苩腄花苪苍 x 鉐裊苌鑰諼閨
苰鑲软芷苩苆芫苌鑲软躖识軒苌躖识誈鎮芩苧鎾苩軻鏼苅芠苩腄韡芦苎腃芠苩跠苰邶蹙芵铌
钄芷苩花苆苅 b(x)苌軻鏼苰鎾苩芪腃 鎯躞苉花苌跠苰邶蹙芷苩苌苉 x 苌鑰諼閨苰鑲软芵苈芯苪
苎苈苧苈芢腃苆芢芤裓隡苅芠苩腄x 苍铱閉苌邔苅腃花苌論邔苍 2 詋铷閪观鑜苅芠苨腃












) 0 (for                 0
) 0 (for      
  ) (
2 1
x
x t x t
x t   (2.2)
 




芪鏁鋨芳苪腃郓鑃芪觛芳苪苩詭鞦腪苰躝苁苄芢苩苆芵腃花苪苰 p r 苆芷苩腄鑲软躖识軒芪 G
荞荃荶苰酉釰芵芽苆芫腃 G荞荃荶苍镳陀鎊諼苰赳苭苈芢苌苅花苌鉬苍荛莍苉鎙芵芢 腩 0 = p r 腪
芪腃B 荞荃荶苰酉釰芵芽苆芫苍醽辭苈苨苆苠花苌观鑜邫芪醶距芷苩腩 ] 1 , 0 ( ∈ p r 腪
8腄 
花苪苧苦苨腃辈鞝识軒苉裏釵芵芽苆芫苌鑲软躖识軒苌鞘辁苍腃軻鏼 b(x)芩苧腃辈鞝识軒苖
苌闱轖 w 苆鑲软躖识軒郓鑃苉苦苩諺釒醹躸 ) (x t rp 苰趷芵裸芢芽苠苌苆苈苩腄 
 
B G i x t r w x b w x V i p i i , ), ( ) ( ) , ( = − − =   (2.3)
 
蹳迪苉苍 B 荞荃荶苌辈鞝识軒芪腃 q苌誄趇苅醶距芷苩苆鉭苧苪苄芢苩腄苦苁苄腃鑲软躖







苜苨腃辈鞝识軒芪 G 荞荃荶苆苭芩苪苎腃G 荞荃荶苉野芷苩跅鍋苈豟雱苰郝豶芵腃B 荞荃荶
苅芠苩苆苭芩苪苎腃 B 荞荃荶苉野芷苩跅鍋苈豟雱苰郝豶芷苩花苆芪苅芫苩苌苅芠苩腄 芽芾芵腃
B 荞荃荶苆軦裸芵芽迪趇腃 花苪苆苭芩苁苄豟雱芵苄芢苩苌苅腃 鑲软躖识軒苍镳陀鎊諼苌郓鑃
芪觛芳苪苩腄苦苁苄腃芻苪苌諺釒醹躸芪钭邶芷苩花苆苉苈苩腄 
鞯闛鞘辁苰 0 = U 苆芷苪苎腃鑲软躖识軒苍腃軦裸芪邬鞧芷苩苆芢芤述貏腩蹑见述貏腪苌苠
苆苅鞘辁苰跅釥覻芳芹苩腄 B G i , = 荞荃荶苌辈鞝识軒苉銼雊芷苩苆芫腃 鑲软躖识軒苌離釨苍
裈覺苌苦芤苉苈苩腄 
 
                                                  






i i w x ) ( ) ( ) , ( i p i i i i x t r w x b w x V − − =   (2.4)
Subject to  0 ) , ( ≥ − = i i i i i i x c w w x U   (2.5)
 
邧雱躮苍腃辈鞝识軒苌軦裸苌蹑见述貏苅芠苩腄跅鍋苈豟雱 ) , (
* *










G G c x b = ′ ) (
*   (2.6)
1
* ) ( t r c x b p B B + = ′   (2.7)
 
花花苅腃 ) (x b 芪貵隧苉覚論邔苅芠苩花苆芩苧腃鑲软躖识軒芪鏁鋨芳苪苩詭鞦苆郓鑃芪觛
芳苪苩花苆苉苦苩醹躸腩貵隧苉苍腃裏釵韊鉐裊芠芽苨苌醹躸腪芪釥芫芢苙苇腃B 荞荃荶苉野
芷苩裏釵韊芪貸辭芷苩花苆芪苭芩苩腄苜芽腃 B G c c > 苅芠苩花苆芩苧腃花苌諺釒醹躸芪轜閪
苉辬芳芯苪苎
* *
G B x x > 苆苈苨腃B 荞荃荶苉苦苨醽芭苌鑰諼閨苌辈鞝苰裏釵芷苩花苆苉苈苩腄 
裪闻腃軦裸覿詩苍腃 
 
B G i x c w i i i , ,
* * = =   (2.8)
 
苆苈苩腄  
花花苅鎾苧苪苩觰 )} , ( ), , {(
* * * *
B B G G w x w x 苰荴荀腛荘荧荸荘荧苌觰苆賄苑腃花苪苧芩苧鑲软躖
识軒苌諺釒鞘辁苍腃裈覺苌苦芤苉鎱芯苩腄苈芨腃 ) , ( k j x x Π 苍腃G 荞荃荶苉 j x 苰腃B 荞荃荶
苉 k x 苰裏釵芵芽苆芫苌鑲软躖识軒苌諺釒鞘辁苰躦芷腄 
 
)] ( ) ( [ ] ) ( )[ 1 ( ) , (
* * * * * * *







2 ) ( ) ( B p B B p x t r c x b t r + − ≥ 苅
芠苪苎腃B 荞荃荶苆苌軦裸苰芵苈芢苙芤芪腃諺釒鞘辁芪釥芫芭苈苩腄苦苁苄腃野迌迮闱苌迪 
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趇苉 B 荞荃荶苉銼雊芵芽迪趇腃鑲软躖识軒苍躖识誈鎮苰赳苭苈芢腩 ) 0 , 0 ( ) , (
* * = B B w x 腪苙芤
芪跅鍋苅芠苨腃芻苌諺釒鞘辁苍腃 
 
] ) ( )[ 1 ( ) 0 , (
* * *









鉶芵苈芯苪苎铱賸鞦鍉苉苈苩腄 韡芦苎腃 G 荞荃荶苌辈鞝识軒苰 B 荞荃荶苅芠苩苆酺鋨芵苄腃
铞苧苉 B 荞荃荶苌识軒苉野芷苩豟雱 ) , (
* *
B B w x 苰鋱躦芷苪苎腃花苌辈鞝识軒苍軦裸苉蹑见芵
苈芢腄苈芺苈苧腃 
 
0 ) , (




芪腃鑲软躖识軒苌諺釒鞘辁苍 q − 1 苌詭鞦苅軦裸譀觯苰躸芢腃(2.9)苆铤該芵苄裈覺苌苦芤苉
苈苩腄 
  
)] ( ) ( [ ) , 0 (
* * * *








裪闻腃B 荞荃荶苅芠苩辈鞝识軒苰 G 荞荃荶苅芠苩苆酺鋨芵腃铞苧苉 G 荞荃荶苉野芷苩跅
鍋豟雱 ) , (
* *
G G w x 苰鋱躦芵芽苆芫腃軦裸苍邬鞧芷苩芪腃花苪苠辈鞝苍铱賸鞦苆苈苩腄苈芺苈
苧腃B 荞荃荶芪 G 荞荃荶苌苓苨苰芷苩花苆苅腃铞苧苉鞯闛鞘辁裈迣苌鞘辁苰非芦苄芵苜芤
芩苧苅芠苩腄花苌苦芤苈迳讵苍腃裈覺苌躮苉苦苁苄詭鑆苅芫苩腄 
 
0 ) , (
* * * * * * = − > − = G G G G B G G G B x c w x c w w x U   (2.13)
 
花花苅腃鑲软躖识軒苍腃軦裸芷苩识軒苰 G 荞荃荶苅芠苩苆酺鋨芵苄腃G 荞荃荶苉野芷苩
豟雱苰鋱躦芵苄芢苩苌芾芩苧腃 B 荞荃荶苆軦裸芵苦芤苆芷苩觟躸芪苈芭腃 芽苆芦豟雱芵芽识
軒芪 G 荞荃荶苌苓苨苰芵芽 B 荞荃荶苅芠苁苄苠腃鑲软躖识軒郓鑃苍觛芳苪苈芢腄苦苁苄腃
鑲软躖识軒苌諺釒鞘辁苍腃 
 
* * * * ) ( ) , ( G G G G G x c x b x x − = Π   (2.14)
 
苆苈苩腄芽芾芵腃花苪苍(2.9)苉芨芯苩 0 = q 苌迳讵腩蹳迪苌酓苄苌辈鞝识軒芪 G 荞荃荶苅
芠苩迳讵腪苆苍裙苈苩花苆苰銍裓芷苩镋靶芪芠苩腄鑲软躖识軒苌鞘辁苍鎯芶苅芠苩芪腃花
花苅苍腃q 苌詭鞦苅 G 荞荃荶苌苓苨苰芵芽 B 荞荃荶芪蹳迪苉醶距芵苄芢苩苌苅芠苩腄 
G 荞荃荶苌苓苨苰芷苩 B 荞荃荶苰躯闊芷苩芽苟苉苍腃裪苂苉苍 B 荞荃荶購芯苌豟雱苰芷
苗苄苌荞荃荶苉训邧芳芹苩闻陀芪赬芦苧苪苩芪腃苦苨賸鞦鍉苈豟雱苰讁苟苩芽苟苉腃鑲软
躖识軒苍腃镜难貴鞝腩revelation principle腪苰苠苆苉豟雱苰郝豶芷苩腄苂苜苨腃芻苪芼苪苌荞






)} , ( ), , {(
Max
B B G G w x w x )] ( ) ( [ ] ) ( )[ 1 ( B p B B G G x t r w x b q w x b q − − + − −   (2.15)
subject to 
0 ≥ − G G G x c w   (pcG)
0 ≥ − B B B x c w   (pcB)




B G B G G G x c w x c w − ≥ −   (icG)






靕裶鞼鞧邧雱(icG),(icB)苦苨腃鉐銲邫 G B x x ≥ 芪鎱芩苪苩腄苜芽腃 B G c c > 苆(pcG),(icB)芩苧腃
(pcB)芪鎱芩苪苩芽苟腃邧雱芩苧(pcB)苰辜讎芷苩花苆芪苅芫苩腄 
芳苧苉花苌貋觊苰苠苆苉芵苄腃跅鍋觰苉芨芢苄(icB)芪貵隧苈镳鎙趆苅邬鞧芷苩苆芷苩苆腃
B 荞荃荶苌跅鍋覿詩 B w 苍邧雱躮苰隞芽芵苈芪苧腃辭芵芾芯貸辭芳芹苩花苆芪观鑜苅芠苨腃
跅鍋苅芠苩花苆苉隵辂芷苩腄苦苁苄腃(icB)芪鎙趆苅邬鞧芷苩花苆芪苭芩苩腄 
(icB)芪鎙趆苅邬鞧芷苪苎腃 G B x x ≥ 腃 B G c c > 芩苧腃裈覺苌躮苍铱閉苉苈苩腄 
 
0 ) ( ) ( ) ( ) ( ≥ − − − = − − − G B B G B G G B G B G x x c x x c w w x x c   (2.16)
 




0 ≥ − G G G x c w   (pcG’)
G B G B B B x c w x c w − = −   (icB’)





G G G x c w =   (pcG’)
G B B
G B G G B B B
cx x c











B G x x ] ) ( ) ( [ ] ) ( )[ 1 ( G B p B B B G G G cx x t r x c x b q x c x b q ∆ − − − + − −   (2.17)
subject to G B x x ≥  
 









) ˆ (   (2.18)
1 ) ˆ ( t r c x b p B B + = ′   (2.19)
 
苆苈苩腄邧雱躮芪腃 G B x x ≥ 苅芠苨腃 ) (⋅ b 芪貵隧苈覚論邔苅芠苩花苆芩苧腃跅鍋觰芪醶距芷
苩芽苟苉苍腃 
 




t r c c
q
q
c p p B G ≥
−
∆
⇔ + ≥ ∆
−
+   (2.20)
 
苅苈芯苪苎苈苧苈芢腄苜芽腃花苌迪趇苌跅鍋覿詩 ) ˆ , ˆ ( B G w w 苍腃裈覺苌苦芤苉苈苩腄 
 
G G G x c w ˆ ˆ =   (2.21)
G B B B x c x c w ˆ ˆ ˆ ∆ + =   (2.22)
 
野迌迮闱苌荐腛荘苆铤該芷苪苎腃B 荞荃荶苖苌裏釵韊苍闏苭苧苈芢芪腃G 荞荃荶苖苌裏釵
韊芪貸辭芷苩花苆芪苭芩苩腄苜芽腃B 荞荃荶苖苌闱轖苍腃迮闱莌莓荧閪腩 G x cˆ ∆ 腪芾芯醽芭
苈苩花苆芪苭芩苩腄芳苧苉腃鑲软躖识軒苌諺釒鞘辁苍腃裈覺苌苦芤苉苈苩腄 
 
] ˆ ) ( ) ( [ ] ˆ ) ˆ ( )[ 1 ( ) , ˆ (
* * * *






花花苅腃G 荞荃荶苅芠苩苆酺鋨芵芽辈鞝识軒苉 G 荞荃荶苉野芷苩跅鍋豟雱 ) , (
* *
G G w x 苰鋱
躦芵苄腃铞苆軦裸芵芽苆芫苌鞘辁(2.14)苆苌铤該芩苧腃 
 
) , ( ) , ˆ (
* * *




郝豶芵苄襂苪苄芢苩 B 荞荃荶苰靕芢软芻芤苆芷苩苦苨苍腃芻苌苜苜苉芵苄 G 荞荃荶購芯苌
豟雱 ) , (
* *
G G w x 苰鋱躦芵芽苙芤芪鞘辁苍釥芫芭苈苩苌苅芠苩腄  
  裪闻腃 1 ) 1 ( t r q c p < − ∆ 苌苆芫腃 G x 苰辊非苆芷苪苎腃邧雱躮 G B x x ≥ 苰苝芽芵腃鑲软躖识
軒苌諺釒鞘辁苰跅釥苉芷苩 B x 苍腃 G x 苉鎙芵芢躞苅芠苩花苆芪苭芩苩腄 x x x B G = = 苆芵苄腃
花苪苰鑲软躖识軒苌雚鍉論邔苉釣鏼芷苩苆腃花苌離釨苍裈覺苌躮苌跅釥覻苆苈苩腄 
 







c t qr c x b G p G ∆
−
+ > + = ′
1
) ˆ ( 1   (2.26)
x x x B G ˆ ˆ ˆ = =   (2.27)
x c x c x c w w B G B G ˆ ˆ ˆ ˆ ˆ ∆ + = = =   (2.28)
 
花苌迪趇苍腃鑲软躖识軒郓鑃苰鎱鏼芷苩花苆苉苦苁苄腃B 荞荃荶苌裏釵韊芾芯苅苈芭腃G
荞荃荶苌裏釵韊苠貸辭芷苩花苆苉苈苩腩 B G x x x ˆ ˆ ˆ < < 腪 腄苜芽腃裏釵韊苌貸辭芩苧鞼荞荃荶
苌闱轖苠芻苪芼苪貸辭芵腃芳苧苉 B 荞荃荶苌迮闱莌莓荧苠貸辭芷苩花苆苉苈苩腄 
苜芽腃鑲软躖识軒苌諺釒鞘辁苍裈覺苌苦芤苉苈苩芪腃难苧芩苉 G 荞荃荶苌苓苨苰芷苩 B
荞荃荶苰躯闊苅芫苈芢苜苜苉芵芽苙芤芪跅鍋苆苈苩花苆芪苭芩苩腄 
 









莁荪莅腛苅 B 荞荃荶苰靕芢软芷苦苨苠腃G 荞荃荶苆镜难芵芽辈鞝识軒苰遍芶苄 G 荞荃荶苉
野芷苩跅鍋豟雱 ) , (
* *





G G G x w c = 苰裛躝芷苩花苆苅芫腃覿詩苌顣苝苅钭邶芷苩鏱躟鍉苈镳陀鎊諼
苰靜陨芷苩花苆芪苅芫苩芾苫芤腄 






苉野芵苄 G 荞荃荶苉野芷苩豟雱 ) , ( G G w x 苰鋱躦芷苩苆芷苩腄花苌苆芫腃B 荞荃荶苍 G 荞荃
荶苌苓苨苰芵苄豟雱苰軳芯鏼苪苩花苆芪观鑜苅芠苨腃鑲软躖识軒苍荞荃荶苰躯闊芷苩花苆
芪苅芫苈芢苌苅芠苩芩苧 q 苌詭鞦苅郓鑃苰觛芳苪苩花苆苉苈苩腄芷苈苭芿腃鑲软躖识軒苌









                                                  
10  鑲软躖识軒苍G荞荃荶苆軦裸苰芷苩苆酺鋨芵豟雱苰郝豶芷苩苌苅花花苅苍G荞荃荶苌蹑见邧雱苌苝苅芠
苩腄花苌邧雱芪芠苪苎 B 荞荃荶苠蹑见观鑜苅芠苩苌苍花苪苜苅苌譣顟苆鎯靬苅芠苩腄  
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* *
tG G tG x c w =   (2.31)
 
苆苈苨腃裏釵韊苌貸辭閪芾芯貸苩花苆芪苭芩苩腩鉐覿 G c 苍鎯芶苅芠苩腪 腄苜芽腃鑲软躖识
軒苌諺釒鞘辁苍腃 
 
) ( ) ( ) , (
* * * * *





* ) ( t x t x t G G + = 苦苨腃 2 t 芪轜閪苉釥芫芯苪苎腃花苌鉬苍閉苉
苈苩观鑜邫苠芠苨腃花苌迪趇腃鑲软躖识軒苍躖识誈鎮苰芵苈芢苙芤芪跅鍋苆苈苩
腩 ) 0 , 0 ( ) , (






芳芹芽芭苈芢 B 荞荃荶苌賀詅铯靰芪 G 荞荃荶苌賀詅铯靰苦苨苠鋡芢花苆苉芠苩腄花苪苍腃
靕裶鞼鞧鍉苈豟雱莁荪莅腛苰郝豶芵芽苆芵苄苠腃芻苌鉐銲邫腩 B G x x ≤ 腪芩苧腃B 荞荃荶苖
苌裏釵韊苍 G 荞荃荶裈迣苅苈芯苪苎苈苧苈芢花苆苰裓隡芵苄芢苩腄苦苁苄腃B 荞荃荶苖苌
裏釵韊苰荛莍苆芵軦裸苰芵苈芢苦芤苉芷苩芽苟苉苍腃 G荞荃荶苖苌裏釵苠荛莍苆芹芴苩苰
芦芸腃貋觊鍉苉躖识誈鎮苰赳芦苈芢花苆苉苈苩苌苅芠苩腄裪闻苅腃G 荞荃荶苉邳苌裏釵韊苰
非芦苄躖识誈鎮苰赳芦苎腃B 荞荃荶芪 G 荞荃荶苌苓苨苰芵苄軦裸苉蹑见芷苩苌苅芠苩腄  
花苌苦芤苉腃鑲软躖识軒芪隳觟躸苉郓鑃苰觛芳苪苩苌苅芠苪苎腃裏釵韊苆芻苌野覿苆芵
苄苌闱轖苰蹷鋨芷苩苦芤苈豟雱闻陀苅苍腃鑲软躖识軒苌躖识誈鎮苉襥访苰非芦苩腄花苌鍟






芪芠苩腄 花苌鉐裊芠芽苨苌铯靰苰 B G e e , 苆芵腃 鉐较覻苌芽苟苉 G 荞荃荶芪花苌跬识苰芷苩苆 
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芫苌軨諔芪苈芢苆芷苩腩 0 = > G B e e 腪苆腃G 荞荃荶腃B 荞荃荶苌鞘辁苍腃 
 
G G G G G G x c w w x U − = ) , (   (2.33)
B B B B B B B x e c w w x U ) ( ) , ( + − =   (2.34)
 
苆苈苩腄花苌 B e 鉬芪轜閪苉釥芫芯苪苎腃 G B B c e c > + 苆苈苩观鑜邫芪芠苨腃G 荞荃荶苌
蹑见邧雱苌苝苰鋱躦芷苩花苆苉苦苁苄B荞荃荶苰蹳迪芩苧诬銀芷苩花苆芪苅芫苩苌苅芠苩腄
苂苜苨腃花苌迪趇腃G 荞荃荶苌豟雱 ) , ( G G w x 苰蹑见邧雱芪鎙趆苅苝芽芷腩 G G G x c w = 腪苠
苌苆芷苪苎腃B 荞荃荶芪 G 荞荃荶苌苓苨苰芷苩苆芫苌铞苌鞘辁苍腃 
 
0 ) ( ) ( ) , ( < − − = + − = G B B G G B B G G G B x e c c x e c w w x U   (2.35)
 
苆苈苩苌苅芠苩腄花苌苦芤苉腃 B B G e c c < − 苆苈苩苦芤苈腵跬识腶苰讁苟苪苎腃鞘辁苍閉






G G G G G G x c w w x U − = ) , (   (2.36)
B B B B B B B B B B B x f r c w fx r x c w w x U ) ( ) , ( + − = − − =   (2.37)
 
苆苈苩腄 B r 苍镳陀鎊諼芪钭詯芷苩苆 B 荞荃荶芪赬芦苩軥諏鍉詭鞦苅芠苨
11腃花苌鉬芪鋡






                                                  






G G G G G G G G G G x f c w fx x c w w x U ) ( ) , ( − − = + − =   (2.38)
B B B B B B B B B B B B x f r c w fx r x c w w x U ) ) 1 ( ( ) 1 ( ) , ( − − − = − + − =   (2.39)
 
苆苈苩腄 




) ) ( )( 1 ( ) , (
* * * *
G G G G G x c x b q x x − − = Π   (2.40)
 
苆苈苩芪腃B 荞荃荶苌识軒芪酉釰芳苪苩花苆苍苈芢芽苟腃镳陀鎊諼苠苈芭苈苩苌苅芠苩腄 

















































T t t t ) , ( 2 1 = 苆芢芤轣荸荎荧莋苅芠苧苭芵腃 1 t 苰铯靰跭貸鍷韍腃 2 t 苰鍋邳辈
鞝鍷韍苆芷苩腄辈鞝识軒苌詥誈鎮苉靶芷苩鍷韍 2 , 1 = i 苉苂芢苄鞧还观鑜苈邬觊芪芠苩苆芵腃
花苪苰 i i i t x ε + = 苆芷苩腄
T ) , ( 2 1 ε ε ε = 苍詨鞐趀苅芠苨腃 辈鞝识軒苌荒莓荧莍腛莋苅芫苈芢腃
邬觊苌闏鎮苰镜芷詭鞦闏邔苆芷苩腄苂苜苨腃辈鞝识軒苌詥遅隱苌邬觊苍腃铞苧苌鍷韍苌釥
芫芳芾芯苅苈芭腃醼苌詏閔靶裶苌釥芫芳苉苠襥访芳苪苩苆赬芦苩苌苅芠苩腄苈芨腃花苌詨























i σ 苍 i ε 苌閪蹕腃菏苍醊論豗邔苰芳芷腄鉐较覻苌芽苟 0 = ρ 苆芷苩腄 
辈鞝识軒苉苍芻苌鍷韍苉野芵苄躄鍉铯靰芪钭邶芵腃花苪苰裈覺苌苦芤苉覼鋨芷苩腄 
 




) ( =   (3.2)
 











C   (3.3)
 















苜芽腃s 苍铯靰詏閔邫苌蹷镗苆赬芦苩花苆芪苅芫苩腄 i t 苉野芷苩賀詅铯靰苍腃 i t 苅铷閪芷 
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苩花苆苅腃 ) ( j i st t k + 苆苈苩花苆芪苭芩苩腄花苪苦苨腃s 芨苦苑 j t 苌釥辬苉苦苁苄腃花苌賀
詅铯靰芪闏苭苩花苆芪苭芩苩腄苂苜苨腃s 芪釥芫芭腃醼苌鍷韍 j t 芪釥芫芯苪苎釥芫芢苙苇腃
i t 苉野芷苩賀詅铯靰芪趂苜苩花苆苉苈苩腄 
裪闻腃辈鞝识軒苉野芷苩闱轖莋腛莋苍郼豠苅芠苨
12腃邬觊 x 苉裋醶芵 ) (x w 苆躦芳苪苩腄 
 
∑ + =
i i ix x w γ β ) (  (3.5)
 
花花苅腃









β λβ γ β Ω − − +
T T t C t
2
1
) (  (3.6)
 
苜芽腃鑲软躖识軒苍莊荘荎銆鞧鍉苅芠苨腃辈鞝识軒芪赳芤 t 苌遅隱苉野芵苄 ) (t B 苌軻鏼
芪芠苩苆芷苩苆腃芻苌詭軀鎯鉬詺苍腃 
 
γ β − − t t B
T ) (  (3.7)
 
苆苈苩腄 ) (t B 苍郼豠苅腃 t B t B
T = ) ( 苆覼鋨芷苩腄花花苅腃
T B B B ) , ( 2 1 = 苅芠苨腃 i B 苍腃i
铔雚苌遅隱苉辈鞝识軒芪鍷韍 1 鉐裊苰鑺閪芵芽苆芫苌鑲软躖识軒苌軻鏼苆芷苩腄 1 B 苍辈鞝
识軒芪铯靰跭貸苉轝躖芵芽苆芫苌鑲软躖识軒苌軻鏼苅芠苨腃 2 B 苍鍋邳辈鞝苉轝躖芵芽苆芫
                                                  
12  郼豠苌闱轖莋腛莋苍郃詷鍉離釨苅苍裪铊苉邳鎖覻芳苪芸腃镳顁醱苈闱轖莋腛莋苌苙芤芪腃苦苨荴荀腛荘
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σ σ λ σ σ λ
σ λ σ λ
β
s k k
B ks B k j j i j
i
− + + +
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=   (3.11)
 
花花苅腃鍋邳辈鞝鍷韍 2 t 苌邬觊芪醪鋨苅芫苈芢苆芷苩腄芷苈苭芿腃铯靰跭貸鍷韍 1 t 苌邬




2 σ 苆芷苩花苆苉苦苁苄讁苟苧苪苩腄花苪苦苨腃 0 2 = β 苅芠苩腄
花苪苍邬觊 2 x 芪荭荃荙芵芩諜英苅芨苧芸腃芵芩苠辈鞝识軒苍莊荘荎觱铰鍉苅芠苩苌苅腃 2 x
苉諮苃芭荃莓荚莓荥荂荵苰苜苁芽芭非芦苈芢苌芪跅鍋苉苈苩迳讵苰鎯芶迳讵苅芠苩苆芢芦 
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=   (3.12)
 
花苌論豗苰觰軟芷苪苎腃醪鋨观鑜苈铯靰跭貸苉野芷苩荃莓荚莓荥荂荵训鍸 1 β 苍腃铯靰苌
闏鎮
2
1 σ 腃鍷韍苌躄鍉铯靰 k腃辈鞝识軒苌諫貯觱铰鍸菉腃芪芻苪芼苪釥芫芢苙苇辬芳芭芵苈
芯苪苎苈苧苈芢苆芢芤花苆芪苭芩苩腄花苪苧苌鉬苍腃辈鞝识軒苌袵芤鑰諼閨苌軭韞腃鉮裦腃
躖识譋雍腃辈鞝鑜韍腃豯襣郭鞪苈苇苉苦苁苄闏苭苁苄芭苩芽苟腃賂腘苌諩识苉苦苁苄趷裙
芪软苄芭苩苅芠苫芤腄苜芽腃 1 B 芪辬芳芢苙苇腃 2 B 芪釥芫芢苙苇腃荃莓荚莓荥荂荵苍辬芳芭
芷苩镋靶芪芠苩腄苂苜苨腃鑲软躖识軒郓鑃苉苦苩諺釒醹躸苰鑲软躖识軒芪轤躋芷苪苎腃铯
靰跭貸苉野芷苩荃莓荚莓荥荂荵苰苦苨軣苟苩花苆芪跅鍋苆苈苩苌苅芠苩腄 
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苆苈苨腃 1 B 苆 2 B 苌釥辬論豗腃芨苦苑 s 苌鉬躟釦苅腃花苌躮苌邳閉芪闏苭苩腄 
2 1 B B ≥ 苌苆芫腃花苪苍腃鑲软躖识軒苉苆苁苄腃鍋邳辈鞝鍷韍苉苦苩貋觊苦苨苠铯靰跭貸
鍷韍苉苦苩苠苌苌苙芤芪轤靶苅芠苩苆芢芤迳讵苅芠苩腄 花苌迪趇腃 (3.12)苦苨 1 β 苍邳苆苈苩腄 
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苜芽腃(3.14)苍邳苉苈苩迪趇苠腃閉苉苈苩迪趇苠芠苩腄韡芦苎腃 1 B 苆 2 B 苌釥芫芳苉趷芪苈
芩苁芽苨腃苜芽苍 s 芪荛莍苉诟芯苪苎邳苉苈苩苅芠苫芤腄 
花苌鉬芪邳苅芠苩苆苍腃辈鞝识軒芪铯靰跭貸鍷韍芾芯苅苈芭腃鍋邳辈鞝鍷韍苉苠轝躖芷
苩苆芫腃(3.13)苉铤該芵苄铯靰跭貸鍷韍苉野芷苩荃莓荚莓荥荂荵苰軣苟苈芯苪苎苈苧苈芢苆
芢芤花苆苰裓隡芵苄芢苩腄花苌苆芫腃 1 β 苰训苟苄芵苜芦苎腃辈鞝识軒苍鍋邳辈鞝鍷韍苰芵
苈芭苈苨腃芻苌貋觊腃 2 B 苉襥访芷苩苦芤苉苈苩苌苅跅鍋苅苍苈芭苈苩苌苅芠苩腄 
譴苉腃(3.14)躮芪閉苉苈苩荐腛荘苠芠苩芪腃花苪苍腃鍋邳辈鞝苆芢芤醼苌遅隱芪醶距芷苩
芪腃 芻苪苉雚苰鉄苭苪苈芢苦芤苉腃 誸芦苄铯靰跭貸鍷韍苉野芷苩荃莓荚莓荥荂荵训鍸苰(3.13)




















裪闻腃 2 1 B B < 苅芠苪苎腃(3.14)苍镋芸铱閉苌鉬苉苈苩腄花苪苍腃鍋邳辈鞝苆芢芤遅隱苌
醶距苉苦苁苄腃花苌鍷韍苰釓苩花苆苉苦苩諺釒醹躸芪醊野鍉苉釥芫芭腃铯靰跭貸苉野芷苩 
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荃莓荚莓荥荂荵苰(3.13)苦苨軣苟苈芭苄苍苈苧苈芢花苆苰裓隡芵苄芢苩腄苜芽腃 1 B 苆 2 B 苌

















































鎮 q 苰赳芤芽苟苉腃裈覺苌铯靰論邔苰苠苁苄芨苨腃花苪苰腃 
 
α β β + − = q e e C ) ( ) , (  (4.1)
 
苆芷苩腄花苪苦苨諩识苌铯靰論邔苍腃q 苌躖识誈鎮苉野芷苩 e c − = β 苌賀詅铯靰苆莿苌賅
鋨铯靰芩苧苈苩花苆芪苭芩苩腄苜芽腃賀詅铯靰苌芤芿腃菀苍諩识苌譚轰荰莉莁腛荞苅芠苨腃
花花苅苍苇苌諩识苠鎯鉬苅芠苩苆覼鋨芷苩腄e 苍諩识苌豯襣鍷韍苅芠苨腃鍷韍芪釥芫芢苙苇
賀詅铯靰苍鋡芭苈苩腄裈覺苅苍 0 = α 苆芵腃賀詅铯靰苌苝苉銅雚芷苩苆芷苩腄 
諩识苌豯襣鍷韍 e 苍諩识苉镳賸靰 ) (e ψ 苰邶芶芳芹苩腄花苌鉬苍 e 苌論邔苅腃 
0 ) ( > ′ e ψ , 0 ) ( > ′ ′ e ψ , 0 ) 0 ( = ψ , +∞ = ∞ → ) ( lim e e ψ 苰覼鋨芷苩腄 
                                                  
13  韡芦苎 Boyer and Laffont[2]腃Jebjerg and Lando[8], Laffont[12][13], Lewis[16]苈苇腄花苌荴莌腛莀莏腛荎裈
詏苅釣镜鍉苈苠苌苉 Baron[1]苰讓芰苄芨芭腄 
14  陻莂荦莋苍腃Laffont and Tirole[15]Ch.2 苰蹑迆芵芽腄  
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₊욂첎ﮓﲂ추 C 苰 t 芾芯襺芦苩鉬苅芠苩 腩 ) , ( e C t β + 腪 腄 花苪苧苦苨諩识苌賸靰 U 苍腃 
 
) (
) ( ) , ( ) , (
e t









U t e C q V W + + + − = ) ) , ( )( 1 ( ) ( β λ   (4.3)
 
) (q V 苍荬荢荧苌迁铯軒靝迨苆邭镻苌軻鏼苌趇豶苅芠苨腃軐觯靝迨苆賄苔腄芷苈苭芿腃 
 
) ( ) ( ) ( ) ( ) ( ) 1 ( )] ( ) ( [ ) ( q qP q S q R q S q R q R q S q V λ λ λ + = + = + + − =   (4.4)
 
苆芵腃 ) (q S 苰酥迁铯軒靝迨腃 t C q qP q R + = = ) ( ) ( 苰諩识苌軻鏼苆芷苩花苆苉苦苁苄 ) (q V 芪
鎾苧苪苩腄苈芨腃 ) (p D q = 苰軹靶論邔腃 ) ( ) ( q S q P p ′ = = 苰譴軹靶論邔苆芷苩腄苜芽腃λ 苍
郅邧苌铱賸鞦苰躦芷荰莉莁腛荞苅芠苨腃 0 > λ 苅芠苩腄諩识芪 t C + 苌軻鏼苰鎾苩芽苟苉苍腃
迁铯軒苍 ) 1 ( λ + 鑻苌蹸软芪镋靶苅芠苩花苆苰躦芵苄芢苩腄 
(4.3)苰闏豠芷苩苆腃裈覺苌苦芤苉苈苩腄 
 
U t C q V W + + + − = ) )( 1 ( ) ( λ  





U e q e q V
q e U
λ ψ β λ − + − + − )) ( ) )(( 1 ( ) ( max
, ,
  (4.6)
subject to  0 ) ( ≥ − = e t U ψ   (4.7)
 
苆苈苩腄邧雱躮苍腃鎙趆苅邬鞧芷苩腩 0 = U 腪苌苅腃花苪苰雚鍉論邔苉釣鏼芵腃e 苆 q 苉論
芵苄铷閪芷苩苆腃1 詋述貏苍裈覺苌苦芤苉苈苩腄 
 
q e = ′ ) ( ψ   (4.8) 
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) )( 1 ( ) ( e q V − + = ′ β λ   (4.9)
 
花苪芩苧腃跅鍋苈邶蹙韊芨苦苑覿詩苍腃 ) (
* * e q q = 腃 ) ( )) ( (
* * * e p e q P p ≡ = 苌苦芤苉躦芷花
苆芪苅芫苩腄苜芽腃諩识苌軻鏼苍腃
* * e c − = β 腃 ) (
* * e t ψ = 苦苨腃 ) ( ) (
* * * e q e ψ β + − 苆苈
苩腄裈迣芩苧腃軐觯賺邶苍腃 
 
)) ( ) )(( 1 ( ) (










邫芪芠苩腄鑲软躖识軒郓鑃苉苦苁苄躖识誈鎮 q 苌鉐裊芠芽苨 T 苌醹躸芪邶芶苩苆芷苩苆腃
諩识芪銼雊芷苩賀詅铯靰苍 2 苂苌迳釔苉閪芯苧苪腃 
 
  迳釔 1腆镳陀鎊諼芪钭詯芵腃辈鞝识軒芪鏁鋨芳苪苩迪趇膨 T d e + − − β  
  迳釔 2腆镳陀鎊諼芪钭詯芵苈芢芩腃辈鞝识軒芪鏁鋨芳苪苈芢迪趇膨 d e − − β  
 
苆苈苩腄花花苅腃覼鋨苆芵苄醹躸苌苙芤芪釥芫芢苆芵腃 0 < −T d 苆芷苩腄諩识苍豟雱芵腃
识軒苉裏釵芵芽賣苉花苌迳釔苰鉭苩苌苅腃铞苧苍郓鑃芪觛芳苪苩詭鞦苰酺鋨芵苄躖识誈鎮
苰赳芨芤苆芷苩腄花苌軥諏鍉苈詭鞦苰 ] 1 , 0 [ ∈ r 苆芷苩苆腃賀詅铯靰苌諺釒鉬苍腃
rT d e + − − β 苆苈苩腄 諩识芪花苌詭鞦苰轜閪鋡芭酺鋨芵腃 0 > − rT d 苆苈苩苌苅芠苪苎腃
迣譌苌跅鍋譋邧 ) , , , , (
* * * * * U c C q t 苉芨芢苄腃铞苌豟雱酏苌賸靰苍腃 
 
0 ) ( ) ( ) ( ) (
* * * * * * * *
12 > − = − + − − − − + = q rT d e q rT d e q e t U ψ β β   (4.11)
  
 62
苆苈苨腃蹳迪苉蹑见观鑜苅芠苩花苆芪苭芩苩腄苜芽腃躖賣鍉苉苍腃迳釔 1 芨苦苑迳釔 2 苅
苍腃芻苪芼苪腃裈覺苌苦芤苉苈苩腄 
 
0 ) ( ) ( ) ( ) (
* * * * * * * *
1 < − = − + − − − − + = q T d e q T d e q e t U ψ β β   (4.12)
0 ) ( ) ( ) (
* * * * * * * *




识軒郓鑃苰觛芳苪苩苆赬芦苩詭鞦 r 苍菐苆苍裪鉶芹芸腃 铞苧苍譱諏鍉苈邅辀苦苨鋡芭赬芦苄
芢苩苆覼鋨芷苩腩 r > σ 腪 腄  
苜芽腃裡陀裏釵赳裗苍镳陀鎊諼苌钭邶貴裶苅芠苨腃铞苧苌躖识誈鎮苍鉐裊芠芽苨E 苌軐
觯醹躸苰苠芽苧芷苆芷苩腄花苌醹躸苉野芵苄腃镳陀鎊諼軀赳軒芪鏁鋨芳苪苪苎腃芻苌识軒
苆鑲软躖识軒酯闻苉貴迳觱閜铯靰苰閉鉓芳芹苩花苆芪苅芫苩苆芵腃 T E > 苰覼鋨芷苩腄苜
芽腃軀赳軒芪鏁鋨芳苪苈芯苪苎腃酯闻苉郓鑃苰觛芷花苆芪苅芫苈芢芽苟腃邭镻腩郅诠腪芪
花苪苰閉鉓芷苩花苆苉苈苩苆芷苩腄 




* * * *
1 ) ) )(( 1 ( ) ( U t q e q V W + + − + − = β λ   (4.14)
* *
2
* * * *
2 ) 1 ( ) ) )(( 1 ( ) ( Eq U t q e q V W λ β λ + − + + − + − =   (4.15)
 
苆苈苩腄苜芽腃諩识芪鍋陀裏釵芷苩迳釔苰迳釔 3 苆芵腃花苌苆芫苌軐觯賺邶苰 3 W 苆芷苩
苆腃 3 W 苍(4.10)躮苅芠苧苭芳苪苩苠苌苆鎯靬苅芠苩腄花苪苧苰諜苟腃軐觯賺邶苌諺釒鉬苍裈
覺苌苦芤苉苈苩腄 
 
3 2 1 ) 1 ( ) 1 ( W v W v W v EW − + − + = σ σ  
) ) 1 )( 1 ( ( ) ) )(( 1 ( ) (        
* * * * * E T d vq t q e q V λ σ σ β λ + − − − + + − + − =  
(4.16)
 
T E T > − + ) 1 ( σ σ 苅芠苩芩苧腃 0 ) ) 1 )( 1 ( (
* < + − − − q E T d λ σ σ 苆苈苨腃莂莉莋荮荕腛荨
苰譎花芷諩识芪醶距芷苩花苆苉苦苁苄腃軐觯賺邶芪貸辭芷苩花苆芪苭芩苩腄苜芽腃E 芨苦苑
T 苌鉬芪铱迭苉釥芫芯苪苎荟莁腛荗苠釥芫芢花苆芪苭芩苩腄 





































3 ) 1 ( W v EW − =  
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1.荞荃苉芨芯苩諂讫離釨苆諂讫裓躯 
 
1.1 苈芺諂讫裓躯芩腈  
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6  銲趸苉迚跗苉論芵苄苍顡閶蹑赬閶貣艐腪艑腪蹑迆 
7  軀跛苌躿離躖趀腁譹苑觱鎚苌酉釰躈苉論芵苄苍蹑赬躑鞿蹑迆 
8  腵钭鍗鍲迣趑苌諂讫裓躯腶 腩1997腪苌釦 2 迍腵銆趑腅荞荃苉芨芯苩諂讫裓躯銲趸腜芻苌雚鍉苆詔靶腶銘軒 
9  腵钭鍗鍲迣趑苌諂讫裓躯腶 腩1997腪p.58 



































































                                                  
11  镸蹒貧苆腩跠腪諂鏺陻詃諂讫讦韍荚莓荞腛芪 1999 鑎苉赳苁芽镸蹒貧苆諘趑荜荅莋鏁闊蹳苉芨芯苩轚隯苌諂讫裓躯
苉論芷苩銲趸腵镸蹒貧苆莍荖荁覈詃鉮闻苉芨芯苩轚隯苌諂讫裓躯苉論芷苩銲趸腶芩苧苌銲趸貋觊腂諘趑荜荅莋鏁闊蹳苉
芨芯苩荔莓荶莋邔苍 1000 遬腩芤芿靌賸觱鎚邔苍 870 遬腪 腁莍荖荁覈詃鉮闻苉芨芯苩荔莓荶莋邔苍 1,003 遬腂醮邫苢荔莓
荶莋銊软陀苉論芵苄苍鍙镴苌躑鞿蹑迆 
12  腵钭鍗鍲迣趑苌諂讫裓躯腶荁荗荁豯跏貤讆辊腩1997腪p.264 
13  腵钭鍗鍲迣趑苌諂讫裓躯腶 腩1997腪p.259 
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16  荘莊莓貧药莓荔莏荃醺苉芨芢苄苍 1 釜 160 药腛荣苅铌钄芳苪苄芢芽 


































  裈覺苅苍腁Value Formation 莂荦莋苰蹧芢腁諂讫迮闱芪貇鑀芵苄芢苩迪趇蹸閥芢
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x 苍蹳迪跠荸荎荧莋 () n x x x x ,......, , 2 1 = 腁 
賂遬辊鎾苍 m腁p 苍蹳迪跠覿詩荸荎荧莋 p ( ) n p p p ,......., , 2 1 = 苅芠苩腂苜芽賂遬苌賸靰論邔
苍 () q x u u , = 苠芵芭苍 ) , , (
0 0 m q p v u = 苆躦芳苪腁 ) ( = u 苍覚迳苅x苆q苉論芵苄邳苅芠苩腂
芽芾芵 } { m px q x u m q p v
x ≤ = ) , ( max ) , , (















1 q )闏覻芷苩靬苈迪趇苅芠苩腂 
花苌迪趇苌蹸閥芢裓蹶詺苍邔躮苅镜芷苆腁 
 
HC ( ) ( )
0 1 0 1 0 , , , , u q p e m u q q HC − = = ………..腩艐腪 
芽芾芵 ( ) } {
0 1 0 1 ) , ( min , , u q x u px u q p e
x ≥ = ………..腩艑腪苅躦芳苪苩铯靰論邔苅芠苩腂  
諂讫莌荸莋闏覻賣腁賂遬苍靜蹚 m-HC 苌苠苆苅賸靰莌荸莋
0 u 苰鉂邬芵苄芢苩芩苧 
花苌迪趇苌賸靰苍
0 1 ) , , ( u HC m q p v = − ₂욎Ꚃ뎂䊂붂뺂떂놂 HC 苍蹸閥芢裓蹶詺 88
苌花苆苅芠苩苆芷苩腂 
 












1 q 苖苌闏覻苍裈覺苌苦芤苉躦芳苪苩腂 
) (
1 1 q d d = ………..腩艒腪 
苜芽 
[ ]
1 1 q d E = ………..腩艓腪 
 
芽芾芵 () 腅 d 苍莉莓荟莀論邔腁 [] 腅 E 苍諺釒覉蹚蹱苅芠苩腂 
 
花花苅荐腛荘 1 苅 ( )
1 ,q x u u = 苰(2)苌述貏覺苅鉂邬芷苩跅鍋鉬 x 苰
* x 苆镜芷苆 
††  
( )
0 1 * , , u q p e px = ………..腩艔腪 
 
苜芽荐腛荘 1 苌迪趇苌賸靰苍 
†  
( )
1 * 0 ,q x u u = ………..腩艕腪 
 
苆躦芳苪苩腂 
苜芽荐腛荘 2 苉芨芯苩( )
1 *,q x 芩苧鎾苧苪苩賸靰苍腁迮闱芪镳轜閪苅芠苩花苆芩苧邶芶苩镳
詭軀邫苌醶距苌芽苟 
 
( ) [ ] { }
1 *, q d x u E ………..腩艖腪 
 
苅芠苨腁 ( ) ( ) [ ] { }




0 u 苰鉂邬芷苩芽苟苉苍腁 
跅辬铯靰
* px 裈迣苉铯靰芪芩芩苩花苆芪閪苩腂 
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苂苜苨† ( ) ( )
0 1 0 1 , , ; , , u q p e D u q p e ≥ ………..腩艘腪苅芠苩腂 
 
芽芾芵 D 苍镳詭軀邫苌芠苩荐腛荘苰躦芵苄芨苨腁 
 
† ( ) ( ) [ ] { } [ ]
0 1 0 1 , min ; , , u p d x u E px D u q p e
x ≥ = ……….. (10)₂얎Ꚃ뎂炊횐
苅芠苩腂 
 
裈迣苌花苆苦苨荐腛荘 2 苉芨芯苩蹸閥芢裓蹶詺苍裈覺苌苦芤苉苈苩腂 
 
fHC( ) D q q ; ,
1 0 ( ) ( ) ( )
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  躩遧苌賸靰論邔 U 苉論芵苄鉭躯苌苈芢賂遬苰酺鋨芷苩腂 花苌賂遬苍辊鎾 M 苰艑苂
苌跠 2 1,x x 苉邧雱述貏∑ = =
2
2 i i i M x p 苌覺違苨閪芯苩腂 芽芾芵賂遬苍 1 x 芩苧苇苌芭苧芢賸靰
芪鎾苧苪苩芩苉論芵苄苍鉭苁苄芢苩芪腁 2 x 芩苧鎾苧苪苩賸靰苉論芵苄苍韇芭鉭苧苈芢苠苌
苆芷苩腂韡芦苎 1 x 苍荒莁苅腁 2 x 苍遘韑苌苦芤苈諂讫跠苆覼鋨苅芫苩19腂花花苅 i p 苍蹳迪跠
2 1,x x 苌覿詩苅芠苨腁M 苍詏邶闏邔苅芠苩腂花苌賂遬苌諺釒賸靰苍 
 
( ) [ ] 2 1 2 1 , ) , ( x x U E x x V =  
 
苆辑芯苩腂花花苅 [] ⋅ E 苍諺釒覉蹚蹱苅芠苩腂 
芳苧苉賂遬苍誄裸諺釒賸靰
* W 苰豶蹚芷苩腂花苪苧苌諺釒賸靰苍詭鞦論邔Ω 苉轝苁苄閪镺
芵苄芢苩腂苂苜苨賂遬苌誄裸諺釒賸靰論邔苍 
 
( ) [ ] 2 1 2 1 , ) , ( x x W E x x W Ω =  
 
苆豶蹚苅芫苩腂 賂遬苍觟讎苌酉釰苰觼酐芷苩芽苟苉豯貱苰靰芢腁 靜蹚邧雱覺苅 () () ⋅ + ⋅ W V 苰
跅釥覻芷苩靬苈 2 1,x x 苰酉釰芷苩苦芤苉苈苩腂芢芩苈苩 1 x 苌覿鉬苉論芵苄苠腁賸靰論邔苉論
芵苄賂遬芪鉾郏芷苩迮闱苍腁铞芪釦 1 諺苉迁铯芷苩 2 x 苌韊苉論芵苄邳苌覚論邔苅芠苩腂 2 x
苰迁铯芷苩花苆苅鎾苩腁賂遬苌賸靰論邔苉論芷苩迮闱苍腁辫鞈諺苉芨芢苄賂遬苌諺釒賸靰
() ⋅ W 苰醝见芳芹苩腂苂苜苨 () ⋅ W 芪 2 x 苉論芵苄邳苆芢芤花苆苍腁苦苨 2 x 苰迁铯芷苪苎芷苩
苙苇腁 2 x 苉論芷苩迮闱芪鎾苧苪苩苆貾芤花苆苅芠苩腂 













苩腂芽芾芵 1 d 苍 1 x 苉誄芩苪苩靜蹚 M 苌誄趇苰躦芵腁 2 d 苍 2 x 苌迁铯苌芽苟苉蹸閥苭苪苩 M
苌誄趇苅芠苩腂花花苅遘韑(膁 2 x )苉芳芩苪苩蹸软腩膁 2 d 腪苆苍腁遘韑苉蹳迪苅镴非芳苪苩
鉬鉩芪苈芢芽苟腁 遘韑苉野芷苩賂遬苌蹸閥芢裓蹶詺 腩=WTP腪 苆赬芦苧苪苩腂 苂苜苨 2 d =WTP
苅芠苩苆芷苩腂 
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苆苈苩苦芤苈 1 x 腁 2 x 苰酉釰芷苩腂 ( ) 2 1 ˆ , ˆ d d
苰 1 諺苌苝苌迪趇苌跅鍋觰芾苆芷苩苆腁賸靰論邔芪覚苆芢芤邫躿芩苧 
 







∂ 苌迪趇 ………..(1) 
† 2 2 ˆ P WT WTP >  







∂ 苌迪趇 ………..(2) 
† 2 2 ˆ P WT WTP <  
 
裪闻醽諺諔苌迪趇苍腁 賂遬苍釦 1 諺雚苉



















苆苈苩靬苈 1 x 腁 2 x






















∂ 苅芠苩腂苆芢芤花苆苍 1 1 ˆ d d < 苅芠苨











































镮趢芪腁ꊎ閥芤裓蹵芪苈芢ꎂ욂ꊂ諂讫裓躯苌苈芢 /鋡芢迳讵苰邶苝软芷 1 苂苌貴裶苆苈苁
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芠苩荒荾莅荪荥荂腛苉醶距芷苩 2 苂苌镮趢视鋫i腩i 膁1腁2腪苰酺鋨芷苩腂花苌荒荾
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i c 腻 i m 膁 i w  ………..腩1腪 
 
苅芠苩腂 





i i i i i m c e γ β + − = ………..腩艑腪 
 
芽芾芵 i β 苍迁铯苌詏閔邫苰躦芷荰莉莁腛荞腛苅芠苨腁 0 > i β 苆芷苩腂苜芽 i γ 苍莍腛荊莋諂
讫苖苌鎊躑苌賸鞦邫苰躦芷荰莉莁腛荞腛苅芠苨腁 0 > i γ 苆芷苩腂苜芽荒荾莅荪荥荂腛酓里







i e E ………..腩艒腪 
 
镮趢视鋫i 苍腁裪铊迁铯跠苌迁铯苆腁莍腛荊莋諂讫芨苦苑荒荾莅荪荥荂腛酓里苌諂讫 E 芩苧
賸靰苰鎾苩苆芷苩腂苂苜苨镮趢视鋫i 苌賸靰論邔苍 ( ) E e c u i i i , , 苅芠苩腂芽芾芵 i u 苍花花苅
苍顁醱芩苂貵隧苉譛覚苅芠苩醝见論邔苅腁 + + ℜ
3 苉論芵苄鏱詋顁醱铷閪观鑜苅芠苩苆芷苩腂




苌覺苅腁苠芤裪闻苌镮趢视鋫 j 腩 i j ≠ 腪苌莍腛荊莋諂讫 j e 腩 i j ≠ 腪苍辊非苆芵苄腁賸靰
苰跅釥覻芷苩腂 腩1腪 腩2腪 腩3腪苰賸靰論邔苉釣鏼芷苩苆腁镮趢视鋫i 苌賸靰跅釥覻離釨苍裈覺
苌靰苉辑芯苩腂 
 






















芽芾芵 j e 腩 i j ≠ 腪苍辊非  96
 











= j j i i
i i






芽芾芵 + + ℜ → ℜ
2 腆 i f 苍顁醱鍉苉 + + ℜ
2 苉論芵苄铷閪观鑜苅芠苩腂 
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腩6腪躮苍荩荢荖莅钽覞論邔苅芠苩腂苂苜苨镮趢视鋫i 苍腁苠芤裪闻苌镮趢视鋫 j 苌莍腛荊































∂ 苍镮趢视鋫 j 苌莍腛荊莋諂讫苉論芷苩酉釰芪闏














∂ 1 苰赬芦苩腂苠芵镮趢视鋫i 芪荒荾莅荪
荥荂腛諂讫苉野芵苄腁酓芭讻隡苰躝苁苄芢苈芯苪苎腁辊鎾苌醝见閪苍裪铊迁铯跠苌迁铯苉



























γ β + = ∂
∂
1
苉苂芢苄赬芦苩腂 j e 芪 1 鉐裊醝见芷苩苆腁荒荾莅荪荥荂
腛諂讫苠 1 鉐裊醝见芷苩苆芷苩腂 芻芤芷苩苆镮趢视鋫i腩 i j ≠ 腪 苍諂讫裛躝鎊躑苰貸苧芵腁
裪铊迁铯跠苌迁铯苰醝苢芷芽苟腁 i e 苍貸辭芷苩腂苂苜苨貾芢誷芦苪苎腁荒荾莅荪荥荂腛諂







  裈迣苌貋觊苰躦芷芽苟苉苍腁镮趢视鋫i 芪荒荾莅荪荥荂腛諂讫苉野芵苄酓芭讻隡苰
躝苁苄芢苈芢 () i i i i e c u u , = 苆芢芤迪趇苰赬芦苩腂花苌迪趇镮趢视鋫i 苌赳鎮苍腁賸靰
() i i i i e c u u , = 苰 i i i w m c = + 苆 i i i i i m c e γ β + − = 苆芢芤 2 苂苌邧雱述貏覺苅跅釥覻芷苩花


















∂ < 0 苅芠苩花苆苰躦芷芽苟苉苍腁賸靰跅釥覻離釨苰裈覺苌苦芤苉辑
芫銼芷腂 
 
{} ( ) j i i i i
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∂ < 0 苅芠苩腂 
  镮趢视鋫i 芪荒荾莅荪荥荂腛諂讫苉野芵苄趂芢裓躯苰躝苁苄芢苩迪趇苰酺鋨芷苩腂








































































α ……….. (7) 
 
i α 苌閪蹱苍腁镮趢视鋫i 苌辊鎾芪醝芦芽迪趇腁荒荾莅荪荥荂腛諂讫苉野芷苩镮趢视鋫i 苌軹
靶芪醝芦苩花苆苰躦芵苄芢苩腂閪蹱芪釥芫芭苈苩苆芢芤花苆苍腁镮趢视鋫i 芪荒荾莅荪荥荂
腛諂讫苉野芵苄趂芢裓躯苰躝苁苄芢苩苆芢芤花苆苅芠苩腂 i α 苌閪闪苍腁苠芤裪闻苌镮趢视
鋫芪莍腛荊莋諂讫苰迣辸芳芹芽迪趇苉腁荒荾莅荪荥荂腛諂讫苉野芷苩镮趢视鋫i 苌軹靶芪醝
芦苩花苆苰躦芵苄芢苩腂閪闪芪辬芳芭苈苩苆芢芤花苆苍腁镮趢视鋫i 芪荒荾莅荪荥荂腛諂讫
苉野芵苄趂芢裓躯苰躝苁苄芢苩苆芢芤花苆苅芠苩腂苦苁苄 i α 芪釥芫芯苪苎釥芫芢苙苇镮趢


























































芽芾芵論邔苍 + + ℜ → ℜ
2 腆 i f 苍 + + ℜ



























































镮趢视鋫 j 腩 i j ≠ 腪苌莍腛荊莋諂讫苉野芵苄苍閉苌襥访苰非芦苩腂 
  花苌貋觊苰鞝觰芷苩芽苟苉腁苜芸镮趢视鋫i 苌辊鎾芪觼酐芳苪芽芪腁镮趢视鋫 j
腩 i j ≠ 腪苌辊鎾苍觼酐芳苪苈芩苁芽迪趇苰酺鋨芷苩腂镮趢视鋫i 苍辊鎾賸觊苉苦苨腁躩遧
苌莍腛荊莋諂讫苉野芵苄腁苦苨醽芭苌鎊躑苰芷苩花苆芪观鑜苆苈苩腂花苌花苆苍腁镮趢视
鋫i 苌莍腛荊莋諂讫芪觼酐芳苪苩花苆苰裓隡芵腁芻苪苉苦苁苄荒荾莅荪荥荂腛諂讫苠觼酐芳
苪苩腂芵芩芵苈芪苧腁镮趢视鋫i 苌莍腛荊莋諂讫芪觼酐芳苪苩苆腁镮趢视鋫 j 腩 i j ≠ 腪苍
躩遧苌莍腛荊莋諂讫苰鋡芭芷苩芽苟腁荒荾莅荪荥荂腛諂讫苌躿苠覺芪苩花苆苉苈苩腂苜苆 100
苟苩苆腁 花苌靬苈闏覻苌襥访苍腁
1 1dw c E d α = 苉苦苁苄镝覿芳苪苩腂 裪闻譴苉镮趢视鋫 j 苌
辊鎾芪觼酐芳苪芽芪腁镮趢视鋫i 腩 j i ≠ 腪苌辊鎾苍觼酐芳苪苈芩苁芽迪趇苰酺鋨芷苩腂芷
苩苆花苌闏覻苉苦苩襥访苍








4.  貋顟苆趡賣苌貤讆苌觛釨 
 
  陻赥苅苍腁荞荃苌裪铊蹳隯苌諂讫裓躯苉迅鍟苰鎖苄腁譣顟苰適苟苄芫芽腂釦 1 迍
苅苍荁荗荁豯跏貤讆辊苌赳苁芽諂讫裓躯銲趸苉諮苃芫腵荞荃苌裪铊蹳隯苌諂讫裓躯苍鋡芢腶
苆芢芤離釨鋱譎苰赳苁芽腂醱芭釦 2 迍苅苍荞荃遬苌諂讫裓躯苰鋡苟苩貴裶苍諂讫苉論芷苩
迮闱苌貇鑀苅芠苩花苆苰 Value Formation 莂荦莋苌赬芦苰靰芢苄难苧芩苉芵芽腂苜芽諂讫
跠芩苧鎾苧苪苩賸靰苉論芷苩迮闱苌镳醫苆腁軐觯苌荶莌荢荖莃腛苌醶距芪腁荁荗荁豯跏貤
讆辊苌赳苁芽諂讫裓躯銲趸苉芨芢苄腁遬腘苉軀跛苦苨苠趂芢諂讫裓躯苰镜难芳芹苩貋觊苉
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